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(72) B.B.Okobmtob, A.P.fycbKOB, A.H.Bacn/ib- 
eB w C.B.HepHbUiJOBa 

(BBjO^Ta.nbMO/iorMMecKHei^KypHa/i, 1984, N2 2, 
CTp. 83-86. 

(54) CflOCOE /lEMEHUfl HAPYLUEHUlTl AK- 
KOMOflAUMM 

(57) Hcno/ib30BaHne: b MeAwuwHCKOvi tcxhwkg, 
A/i« /ieMeHM« 3a6o/ieBaHMi?i opraHa 3peHw*. 



Cyu4HOCTb: Ha Asa CTUMy/iitpyiomMx 3/ieKTpo- 
Aa, KOTopue pacno/iaraiOT BOKpyr poroBwubi, 
noAaKDT KMny/ibCbi npoTMBOnono>KHOM no/iap- 
hocth c MacTOToft 1 — 10 Kr*u, b bma6 naneK 

MMny/lbCOB A^MTe/lbKOCTbK) 1~15 MC, c MaCTO- 

toA noBTopeHM* nasex 1-30 Vi\ m aMn/iKTyAOtf 
TOKa 0,5-10 mA, rto/ioxnTe/ibHbiM 3<J><t>eKT: no- 
BbiiueHMe octpotw 3peHM« 3a cmgt yee/inHeHwp 
TepaneBTMHeCKOi?i rmoTHOCTM TOKa. 2 m. 



l43o6peTeHwe othochtc* k msahuuhckom 
TexHUKe, a mmbhho k cnoco6aM /le^en^m 3a6a- 
/leBaHwfi opraHa 3peHM«. 

Ue/ibio M3o6peTeHwsj flB/iaeTCfl noButue- 
Hwe octpotw 3peHHA nyTeM yse/iMMeHMP Tepa- 
neBTHHecKow n/ioTHOCTn TOKa. 

Cnoco6 ocymecTB/iaiOT c/ieAyK)LUMM o6pa- 

30M, 

riepeA 3/iekTpocTHMy/iai4fcieii b koht»k>hk- 
TMBa/ibHyio no/iocTb r/ia3a 3aKanwBaiOT aHe- 
CTeTMK, HanpuMep 0,5%-hu* pacTBop 
am Kan Ha. 4epe3 HecKO/ibKO MMHyT, HanpMMep 
nepe3 1-2 mhh, npn HacTyn/ieHWM aHecTe3nn 
Ha CK/iepy HaK/iaAbmatOT 3/ieKTpOA t3kmm 06- 
pa30M, hto6w ueHTp 3/ieKTpoAa coBna/i c qeH- 
tpom 3pawKa. 

CTHMy/innuK) ocymecTB/iaK>T npii noAane 
Ha A«a CTMMy/inpyjOLJUMX 3/ieKTpoAa, KOTOpbie 
pacno^araKDT BOKpyr poroBnijbi, HMny;ibC0B 

npOTHBOnO/10>KHblX nO/inpHOCTefl C MaCTOTOtf 

1-10 icrii b BHAe naneKHMny/ibCOB A/iHTe/ibHo 1 
CTbK) 1-15 mc, nacTOTotf noBTOpeHnfl naweic 
1-30 Tu n aMn/iMTyAOM TOKa 0,5-10 mA. 

Pa3Mepw 3/ieKTpOAa noA6npa»OT b coot- 
BetcTBnn c pa3MepaMn r/ia3Horo fl6/iOKa c 
T6M, MTo6bi BHyTpeHHaa noBepxHoctb aneKT- 



poAa n/ioTHO npwiera/ia k CK/iepe, poroBwua 
pa3Meiua/iacb b OTBepcTtin 3/ieKTpoAa, a koh- 
TaKTHbie TOKonpoBOAfliiii/ie n/iacTMHbi pacno- 
^ara/iwcb Ha CK/iepe b tipoetcLiuii uM/iwapHoti 
MblliJUbl. TaKUM o6pa30M b komii/igkt 3/ieKTpo- 
CTMMy^flTopa AO/ixHbi BxoAMTb 3/ieKTpOAbi ne- 
CKO/ibKwx Twnopa3MepoB, npnneM s^eKTpoAbi 
HanMeHbuinx pa3MepoB npeAHa3HanaK)Tc« 
f\n* npoBeAeHM« 3/ieKTpocTOMy/ifluwi/iyAeTefi. 

TlO MHAWKaTOpaM 3/ieKTpOCTMMyn5lTOpa 

yeex^aiOTca, mo pery/ia*rop aMirnnTyAbi 3/ieK- 
TpocTMMy/iflTopa HaxoA^tcji b Hiy/i e bom ri o/i o- 

MCGHMM, H BK/ilOMaK)T 3/ieKTpOCTMMy/lJlUWK). 

FI/iaBHO yBe/iwMMBafOT aMn^uiTyAy CTHMy/inpy- 
k)immx MMny/rbCOB ao nOABneHnq y nauneHTa 
OLuymeHwa npn^THbix "to/ihkob m noA 3/ieKTpo- 
AOM. B npoqecce CTHMy/i^L^iin. moxct nacTy- 
riMTb aAanTaunj? nauvieHTa k CTMMy/iquwM, b 
3fOM c/lynae aMfi/ii^af wf^y/ibcbB BHOBb He- 
CKO^ibKO yBe/iMMMBaKDT. B c/iyMae noflBneHna 

AHCKOM<})OpTHblX 5?B/ieHM^ aMH/lMTyAy CTHMy- 

^^pyK5U4Mx HMny/ibCOB yMeHbiiiaHDT, 

BpeMa nepBoro ceaHca ycTa h a b/i m Ba \ot 
pdBHbiM 3 muh, noc^eAyK>iMnx - 5 mmh. no 

OKOHMaHMM CeaHCa 3/ieKTp0CTMMy/tflUHM 3/ieK- 

TpoA CHMMaidt, a b r/ia3 Mower 6biTb 3aKanaH 
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Ae3MH<t>i/ii4npyK)U4Mi7i pacTBop, nanpuwep 
30%-Hbi^ pacTBop cy/ib<J)aun/i-HaTpn5? (a/ib6y- 
MHAa). 

AHa/iornHHwe ceaHcw hpoboa*t eace- 
AHeBHo, Ha Kypc /leneHMA 10-15 ceaHcoB ctm- 5 

My/IflL^MH. 

3/ieKTpoflbi Moryr ncno/rb30BaTbCfl mho- 
roKpaTHO, a** nero noc;ie 3/ieKTpocTWMy/ia- 
Z,' Umii; t wx CTepn/in3yK)T, HanpnMep, 

XHMMHeCKMMH MeTOASMH. 10 

Ha 4>nr. 1 M3o6paxeH 3/ieKTpOA npn ero 
ycTaHOBKe Ha ma3; Ha <f>nr. 2 - bma na a/ieicr- 

POA CHM3y. 

3/ieKTpoA coAep^KMT Ase koht3kth we to- 
k^I:^ *PPP9 B ?W* "4«e n/iacTMHw 1, 3aicpen/ieHHwe 15 
ftancoyibue 2 c<t>epwMecKofi <f>opMbi M3 Awa/ieK- 
TpMKa, ToKonpoBOAHuwe n/iacTMHw 1 MoryT 
6wTb w3roTOB/ieHbi, nanpwMep, m HepxaBeso- 
metf CTa/in, a Ko/ibuo 2 - M3 no/iiiMeTu/iMeTaK- 
pw/i/iaTa. ToKonpoBOAfliAwe n/iacTMHw 1 20 
npMKpermeHbi BpoBeHb c noaepxHOCTbio KO/ib- 
ua 2, aia Hero b Ko^bue CAe/iaHbi cooTBeTCT- 
ByKDiAne npope3n, unit BbiCTynaTb Ha 0,1-0,2 
MM OTHOCMTe/lbHO BHyTpeHHeCi noBepxHoc™ 
Ko/ibua. K TOKonpoBOA»iAMM n/iacTMHaM 1 co 25 
CTopoHw mx Kpen/ieHM5? k KO/ibuy 2 npMKpen- 
zieHw, HanpuMep, CBapKofi, MeTa/i/inHecKne 
npoBOAHMKM 3. A/ia noBbitueHMfl npoHHOcrrw b 
MecTax npoxoxAeHtifl npoBOAHMKos 3 Ha 
Konbue 2 CAe/iaHbi un^nHApuHecKMe w/w kohm- 30 
necKne yronuxeHiAsi 4. K npoBOAHUKaM 3, Ha- 
npwMep, c noMoiubK) natfKM, npwcoeAHHflKKCfl 
npoBOAa 5, kotopmmh 3/ieiorpoA coeAMHneTCfl 

C 3/ieKTpOCTMMy^flTOpOM 6, B OAHOM M3 BapM- 

shtob Bbino/iHennfl 3/ieKTpoAa nacTM nposo- 35 

AOB, COeflMHJl K)LM,HX 3A6KTp0A C 

3/ieKTpocTHMy/ifl-ropoM 6, MoryT wcno;ib3o- 
Barber b KanecTBe npoBOAHMKOB 3, b stom 
cnynae ohm npoxoA*T nepe3 OTsepcTM* b Ko/ib- 
Me 2 h npwcoeAMHflHDTca HenocpeACTBeHHo k 40 

KOHTa KTHbIM TOKOnpOBOAfllAMM n/taCTMHaM 1 . 

npwMepbi ocyu;ecTB/ieHM5? cnoco6a. 
Bo Bcex npuMepax 6w/im wcn6/ib30BaHbi 
c/ieAyK)LMtie napaMeTpu CTWMy/iwpyKHUHx wm- 
ny/ibcos: ' 45 

HacTOTa UMny/ibcoB 2,5 kFu, 
fliKTe/ibHOCTb naneK MMny/ibcoB 8 mc, 
HacTOTa no BTopeH ma naneic t/iMny/ibcoB 5 

fl/iHTe/ibHOCTb ceaHca CTHMy/iauKM 5 50 

MI/IH. 

HpuMep 1./leTWMKK„27/ieT, ToAHa3aA 
Bnepswe 6uno BuaB/ieHo noHwweHwe octpotw 
3peHM« /lesoro rnasa ao 0,4 Bc/ieACTBwe mmo- 
riwii & 1,0 Am-p, hto «Bnnocb npen»TCTBneM 55 
A** npoAO/ixeHna neTHoCi pa6oTw, Bw/i na- 
npaBJieH b rocnuTa/ib. flpoBeAeHo 10ceaHcoB 
B COOTBeTCTBMM c Bbimen puiBeAeHHoi^ MeTOAH- 
kom 3/ieKTpocTHMy/ijii4MM. B Hana/ie ceaHca yc- 
Ta Ha b/i m Bd/i 1/1 aMn/iMTyAy TOKa 2,3 mA, b 



npoiiecce CTMMy/ifluwii aMn/iMTyAbi TOKa yBe- 
/lMHMBa/iacb ao 6,4 mA. OcTpoTa 3peHM5i bos- 
poc/ia b 2 pa3a, o6i»eM a kkomoas u m h 
yBe/iMMw/icfl c 6 AnTp. ao 8 AnTp, 

npMMep 2« /leTMwc A M 1 K^acca, 33 roAa. 
C 1980 r. Ana mocTwpyeTCfl mmoomj? o6omx 
rnaz b 1,0 AnTp, c noHM^eHneM octpotu 3pe- 
HMfiAoO^ Ha KaxAwfi r/ia3. B ww/ie 1986r. npn 
onepeAHOM o6c/ieAOBaHwn BbiAB^eHo noHM>Ke- 
Hue octpotu 3peHt45i npaBoro r^a3a ao 0,6 h 
zieBoro ao 0,4 BC/ieACTBue mmoiimm b 1 ,5 AnTp. 
TaKoe cocTOAHwe 3pwTe/ibHwx <J>yHKuwft «bm- 
;iocb npen^TCTBueM a/ih npoAO/ixeHMA nerHoti 
pa6oTw, flpoBeA6Ho 10 ceaHcoB 3/ieKTpocTM- 
My/ijiywn no BbiiuenpuBeAeHHo^i MeTOAMKe 
(aMnnnTyAa TOKa b nana/ie ceanca 1,7 mA, b 
KOH146 - 5,1 mA). OcTpoTa 3peHMH o6owx ma3 
yBe/iUMw^acb ao 0,8. Bw^ AonymeH k npoAO/i- 

XeHlUO/ieTHOfl pa60TU. npM KOHTpOAbHOM oc- 

MOTpe nepe3 toa ocTpOTa 3peHMfl o6omx r/ia3 

n p m m e p 3. LUTypMan B.. 1 K/iacca, 34 
/ieT, C 1983 r. AnarHOCTwpyeTCfl noHM>KeHne 
OCTpoTbi 3peHM« o6omx rns3 ao 0,8 Bc/ieACT- 
Bue MMonwn b 1,0 AnTp. flpn o^iepeAHOM 06- 
c/ieAOBaHMM b anpe/ie 1987 r, Bbm B /ieHo 
noHn>KeHneocTpoTbi3peHM^ npasoro r/ia3aAO 
0,6 m zieBoro ao 0,3 sc/teACTBue mmohmm b 1,5 
AnTp. FlpoBeAeHo 9 ceaHcoB s^eKTpocTMMy.isj- 
Umm no BbiiuenpMBeAeHHoPi mstoa^kc (awn/in- 
TyAa TOKa b Hanajre ceaHca 2,1 mA, b KOHi^e - 
7,2 mA). B pe3y^bTaTe ocTpoTa 3peHws o6onx 
r^a3 yBe/iMsnnacb ao 0,9-1,0, o6beM 3kkomo- 
Aaqnw Boapoc c 6,0 ahtp. A o 8,0 AHT P . Bbf/1 
Aonymen k npoAO/ixeHnio neinoft pa6oTbi. 

n p m m e p 4. Kypcam- A., 21 toa. C 
AByx/ieTHero B03pacTa hocmt omkm no noBOAy 
Aa/ibH030pKOCT(i b 6,0 AnTp. B TeneHue no- 
c/ieAHwx 6 Mec. 3aMe™/i noHM>KeHne octpotw 
3penm Ha 06a r/ia3a BAo/Jb m b6/im3m. npoBe- 
Aeno 15 ceancoB 3^eKTpocTiiMy/iflL4Mn no Bbi- 
ujenpwBeAeHHoaMeTOAMKe (aMnnmyAa TOKa b 
Hana/ie ceaHca 1,4 mA, b Konue - 5,7 mA). B 
pesy/ibTaTe ocTpoTa 3peHMq o6onx r^a3 BAa/ib 
c0,09 B03poc/ia ao 0,6 6e3 KoppeKuwn v\ b6/]m- 
3mc0,1 ao 0,4. SHamiTe.obHoyAyMLun/iacbspM- 
Te/ibHafl pa6oTOcnoco6HocTb. 

n p m m e p 5. 3oeHHoc/iy>Kainnfi 5., 50 
ner. 06paTM/icfl c >Ka/io6aMn Ha 6wcTpyK) 
yTOM/ifleMocTb r/ia3 npn pa6oTe \a ro/ioBHbie 
6o/ii/t k KOHLiy pa6oHero aha. Hocht qhkw. c4>e- 
pw +2,5 AnTp. flpoBeAeHo 15 ceaHcoe 3/ieKT- 
pocTMMy/iHUMM no bw uj e n pn b e^e h h o v\ 
MeTOAMKe (aMn/iMTyAa TOKa b Hana/ie ceaHca 
1,6 mA, b KOHue - 6,5 mA). Uocne /ieneHn« 
ocTpoTa 3peHHA A/ia 6/in3w yse/iMsn/iacb c 0,25 
c KoppeKuwefi c<t>epbt +2,75 AnTp, A o 0,6 6ea 
KoppeKmiM H a o6a r/iasa. AcTeHonimecKne >k 3 - 
/io6w npeKpaTw/iwcb, 3pMTe/7bHa« pa6oTOcno- 

£06H0CTb 3HaHMTe/!bHO B03pOC/ia. npM 
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KOHTpO/lbHOM OCMOTpe Mepe3 8 MeC. OCTpOTa 

3peHnn A** 6/in3n Ha o6a r/iaaa - 0,5 6e3 
KOppeKMMM. HuTaeT h nvmieT 6e3 ohkob, 

npenMymecTBOM cnoco6a «B/iaeTCfl bo3- 
Mo>KHocTb zieneHUfl pacctpotfCTB aKKOMOAa- 
Umm He TO/ibKO npn MMonnn, ho m npw 
runepMeTponuw, HaMa/ibHOM npec6nonnw. 

no cpaBHeHMio c xnpyprnnecKHMH m6to~ 
AaMM /leneHUfl, npeA>iaraeMutf cnoco6 o6/ia- 
AaeT Taicace c^eAyioiUMMM npewMymecTBaMii: 

npocTOTa npoBeAennH npoueAypbi-a/ieic- 

TpOCTMMy/I«UMIO MO>KeT npOBOAMTb MeAMLlMH- 

CKaa cecTpa, o6yweHHan b reMeHne, 
Hanpws/iep, HecKO^bKnx mscob, b OT/iMMne ot 
HeobxoAHMOCTM npoBeAeHwa onepaunn buco- 
K0KBa/in4>M 141/1 poBaHHbiM xwpyproM; 

OTcyTCTBiie pwcica onepauwoHHbix w no- 
c/ieonepauwoHHbix oc/io>KHeHuw (npo6oAeHMe 

pOrOBMUbl, AMCTpo4>H« pOrOBMLlbl M T.A-).' 

OTcyTCTBue HapyujeHnPi npo3panHocTn 

POrOBMUbl M B CBH3M C 3TMM MHOrOHHC/ieHHblX 

HapyiueHMti 3pnTe/ibHbix <t>yHKui/ifi; 

no/iHaa npo<J>eccwoHa/ibHafl npwroAHOCTb 
nauHeHTa noc/ie/ieHeHM5i HapyiueHufi skkomo- 

AatlMM, B03M0>KH0CTb HX pa60TW B K8MeCTBe 

zieTHUKOB, aio<t)epoB, BoeHHbix m no ApyrwM 
cneuna/ibHOCTWM; 



npaKTvmecKafl B03M0XH0CTb opranw3a- 
Umm MaccoBoro /leneHMfl Ha paHHux CTaAwax 

3a60/ieBaHM^, MTO n03B0/lMT 3HaHWTe/lbH0 

CHM3MTb MMC/io 6/iu3opyKnx tuQReft, npi/iHeM 
5 opraHM3auiifl MaccoBoro /leMeHwa Ha paHHefi 
craAwn 3a6o/ieBaHMfl y ASTefi wico/ibHoro B03- 
pacTa no3Bo^MT yMeHbajiiTb mhc/io 6/iM3opy- 
khx cpeflw bw nycKHn kob cpeAHnx UJKO/1 

(KOTOPWX no COBpeweHHUM ASHHblM HaCHHTbl- 

10 Bae-rcfl OK0/10 30%), no3BO/WT paciunpnTb wx 
npo4>eccnoHa/ibHyio npwroAHOCTb. 

OopMy/ia M3o6peTeHn?i 
Cnoco6 zieneHMfl HapyiueHHw aKKowoAa- 

15 14MH nyTeM B03Ae&CTBna na un/iwapHyK) mwuj- 
uy 6wno/iyipHbiMn s/ieKTpwHecKiiMn 
MMny/ibcaMM, OT/insaJomwCicfl TeM, hto, 
c ue/ibK> noBwuieHw* octpotw 3peHwa nyTeM, 
yBe/iMMeHnyi TepaneBTunecKOM n/iOTHoc™ to- 

20 Ka, Ha cicnepy Ha K/ia a w BatOT Asa KOHTaKTa c™- 
My/iwpyiomero 3;ieKTpOAa, Ha KOTOpwe 
noAa»OT MMny/ibcu npoTMBono^o^KHux no/iap- 
HOCTew c nacTOTOCi ao 10 k!"h b BMAe naneK 
HMny/ibcoB, A/iMTe/ibHocTbio ao 15 mc, wacTo- 

25 toA noBTopeHwa naneK ao 30 Ti* n aMn/iMTyAow 
TOKa 0,5-10 mA. 
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